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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : pMBl -MnSOD 
plasmid expression vector 

<220> 

<221> modif ied_base 

<222> (1979) 

<223> n = g, a, c or t 



<400> 1 

cggtgcgggc 

taagttgggt 

tgtaatacga 

acgttgtatc 

tgttgacatt 

agcccatata 

cccaacgacc 

gggactttcc 

catcaagtgt 

gcctggcatt 

gtattagtca 

tagcggtttg 

ttttggcacc 

caaatgggcg 

cgtcagatcg 

cgatccagcc 

atcaaggtta 

agactcttgg 

ttaggctgct 

atcgaattcc 

cagcagatcg 

tgcggcacca 

agcctccccg 

atgcagctgc 

gagaagtacc 

gcactgaagt 



ctcttcgcta 
aacgccaggg 
ctcactatag 
catatcataa 
gattattgac 
tggagttccg 
cccgcccatt 
attgacgtca 
atcatatgcc 
atgcccagta 
tcgctattac 
actcacgggg 
aaaatcaacg 
gtaggcgtgt 
cctggagacg 
tgactctagc 
caagacaggt 
gtttctgata 
ggtctgagcc 
gggcggcgca 
gcggcatcag 
gcaggcagct 
acctgcccta 
accacagcaa 
aggaggcgtt 
tcaatggtgg 



ttacgccagc 
ttttcccagt 
ggcgaattgg 
tatgtacatt 
tagttattaa 
cgttacataa 
gacgtcaata 
atgggtggag 
aagtacgccc 
catgacctta 
catggtgatg 
atttccaagt 
ggactttcca 
acggtgggag 
ccatccacgc 
ctagctctga 
ttaaggagac 
ggcactgact 
taggagatct 
ggagcggcac 
cggtagcacc 
ggctccggtt 
cgactacggc 
gcaccacgcg 
ggccaaggga 
tggtcatatc 



tggcgaaagg 
cacgacgttg 
gtactggcca 
tatattggct 
tagtaatcaa 
cttacggtaa 
atgacgtatg 
tatttacggt 
cctattgacg 
tgggactttc 
cggttttggc 
ctccacccca 
aaatgtcgta 
gtctatataa 
tgttttgacc 
agttggtggt 
caatagaaac 
ctctctgcct 
ctcgaggtcg 
tcgtggctgt 
agcactagca 
ttggggtatc 
gccctggaac 
gcctacgtga 
gatgttacag 
aatcatagca 



gggatgtgct 
taaaacgacg 
cagagcttgg 
catgtccaac 
ttacggggtc 
atggcccgcc 
ttcccatagt 
aaactgccca 
tcaatgacgg 
ctacttggca 
agtacatcaa 
ttgacgtcaa 
acaactccgc 
gcagagctcg 
tccatagaag 
gaggccctgg 
tgggcatgtg 
attggtctat 
acggtatcga 
ggtggcttcg 
gcatgttgag 
tgggctccag 
ctcacatcaa 
acaacctgaa 
cccagatagc 
ttttctggac 



gcaaggcgat 
gccagtgaat 
cccattgcat 
attaccgcca 
attagttcat 
tggctgaccg 
aacgccaata 
cttggcagta 
taaatggccc 
gtacatctac 
tgggcgtgga 
tgggagtttg 
cccattgacg 
tttagtgaac 
acaccgggac 
gcaggttggt 
gagacagaga 
tttcccaccc 
taagcttgat 
gcagcggctt 
ccgggcagtg 
gcagaagcac 
cgcgcagatc 
cgtcaccgag 
tcttcagcct 
aaacctcagc 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 



cctaacggtg 
tcctttgaca 
tggggttggc 
caggatccac 
cacgcttact 
gtaatcaact 
cgttatgctg 
aaaaaacgga 
gtggagctcc 
tattgcttta 
ttttatgttt 
ttgttccctt 
tgtgtgaaat 
taaagcctgg 
cgctttccag 
gagaggcggt 
ggtcgttcgg 
agaatcaggg 
ccgtaaaaag 
caaaaatcga 
gtttccccct 
cctgtccgcc 
tctcagttcg 
gcccgaccgc 
cttatcgcca 
tgctacagag 
tatctgcgct 
caaacaaacc 
aaaaaaagga 
cgaaaactca 
aaataaacaa 
gaaataccgc 
attcagaaga 
ataccgtaaa 
cgggtagcca 
aatccagaaa 
acgacgagat 
gcgagcccct 
gtacgtgctc 
agcgtatgca 
tgagatgaca 
tcagtgacaa 
cgcgctgcct 
accgggcgcc 
tgtgcccagt 
ccatcttgtt 
ctgcgccatc 



gtggagaacc 
agtttaagga 

ttggtttcaa 

tgcaaggaac 
accttcagta 
9999 a 9 aa tg 
gaaaaaaaaa 
attccctgca 
acaactagaa 
tttgtaacca 
caggttcagg 
tagtgagggt 
tgttatccgc 
ggtgcctaat 
tcgggaaacc 
ttgcgtattg 
ctgcggcgag 
gataacgcag 
gccgcgttgc 
cgctcaagtc 
ggaagctccc 
tttctccctt 
gtgtaggtcg 
tgcgccttat 
ctggcagcag 
ttcttgaagt 
ctgctgaagc 
accgctggta 
tctcaagaag 
cgttaaggga 
ataggggttc 
acagatgcgt 
actcgtcaag 
gcacgaggaa 
acgctatgtc 
agcggccatt 
cctcgccgtc 
gatgctcttc 
gctcgatgcg 
gccgccgcat 
ggagatcctg 
cgtcgagcac 
cgtcttgcag 
cctgcgctga 
catagccgaa 
caatcatgcg 
ag 



caaaggggag 
gaagctgacg 
taaggaacgg 
aacaggcctt 
taaaaatgtc 
taactgaaag 
aaaaaaaaaa 
gcccggggga 
tgcagtgaaa 
ttataagctg 
gggaggtgtg 
taatttcgag 
tcacaattcc 
gagtgagcta 
tgtcgtgcca 
ggcgctcttc 
cggtatcagc 
gaaagaacat 
tggcgttttt 
agaggtggcg 
tcgtgcgctc 
cgggaagcgt 
ttcgctccaa 
ccggtaacta 
ccactggtaa 
ggtggcctaa 
cagttacctt 
gcggtggttt 
atcctttgat 
ttttggtcat 
cgcgcacatt 
aaggagaaaa 
aaggcgatag 
gcggtcagcc 
ctgatagcgg 
ttccaccatg 
gggcatgctc 
gtccagatca 
atgtttcgct 
tgcatcagcc 
ccccggcact 
agctgcgcaa 
ttcattcagg 
cagccggaac 
tagcctctcc 
aaacgatcct 



ttgctggaag 
gctgcatctg 
ggacacttac 
attccactgc 
aggcctgatt 
atacatggct 
aaaaaaaaaa 
tccactagtt 
aaaatgcttt 
caataaacaa 
ggaggttttt 
cttggcgtaa 
acacaacata 
actcacatta 
gctgcattaa 
cgcttcctcg 
tcactcaaag 
gtgagcaaaa 
ccataggctc 
aaacccgaca 
tcctgttccg 
ggcgctttct 
gctgggctgt 
tcgtcttgag 
caggattagc 
ctacggctac 
cggaaaaaga 
ttttgtttgc 
cttttctacg 
gagcggatac 
tccccgaaaa 
taccgcatca 
aaggcgatgc 
cattcgccgc 
tccgccacac 
atattcggca 
gccttgagcc 
tcctgatcga 
tggtggtcga 
atgatggata 
tcgcccaata 
ggaacgcccg 
gcaccggaca 
acggcggcat 
acccaagcgg 
catcctgtct 



ccatcaaacg 
ttggtgtcca 
aaattgctgc 
tggggattga 
atctaaaagc 
tgcaaaaagt 
aaaaaaaaaa 
ctagagcggc 
atttgtgaaa 
gttaacaaca 
taaagccaca 
tcatggtcat 
cgagccggaa 
attgcgttgc 
tgaatcggcc 
ctcactgact 
gcggtaatac 
ggccagcaaa 
cgcccccctg 
ggactataaa 
accctgccgc 
caatgctcac 
gtgcacgaac 
tccaacccgg 
agagcgaggt 
actagaagga 
gttggtagct 
aagcagcaga 
gggtctgacg 
atatttgaat 
gtgccacctg 
ggaaattgta 
gctgcgaatc 
caagctcttc 
ccagccggcc 
agcaggcatc 
tggcgaacag 
caagaccggc 
atgggcaggt 
ctttctcggc 
gcagccagtc 
tcgtggccag 
ggtcggtctt 
cagagcagcc 
ccggagaacc 
cttgatcaga 



tgactttggt 
aggctcaggt 
ttgtccaaat 
tgtgtgggag 
tatttggaat 
aaaccacgat 
aaaaaaaana 
cgccaccgcg 
tttgtgatgc 
attgcattca 
gctccagctt 
agctgtttcc 
gcataaagtg 
gctcactgcc 
aacgcgcggg 
cgctgcgctc 
ggttatccac 
aggccaggaa 
acgagcatca 
gataccaggc 
ttaccggata 
gctgtaggta 
cccccgttca 
taagacacga 
atgtaggcgg 
cagtatttgg 
cttgatccgg 
ttacgcgcag 
ctcagtggaa 
gtatttagaa 
tatgcggtgt 
agcgttaata 
gggagcggcg 
agcaatatca 
acagtcgatg 
gccatgggtc 
ttcggctggc 
ttccatccga 
agccggatca 
aggagcaagg 
ccttcccgct 
ccacgatagc 
gacaaaaaga 
gattgtctgt 
tgcgtgcaat 
gcttgatccc 



1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3600 
3660 
3720 
3780 
3840 
3900 
3960 
4020 
4080 
4140 
4200 
4260 
4320 
4332 



<210> 2 

<211> 4293 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence : pMBl-HAMnSOD 
plasmid expression vector 
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<220> 

<221> modif ied_base 

<222> (1940) 

<223> n = g, a, c or t 



<400> 2 

cggtgcgggc ctcttcgcta ttacgccagc tggcgaaagg gggatgtgct gcaaggcgat 60 
taagttgggt aacgccaggg ttttcccagt cacgacgttg taaaacgacg gccagtgaat 120 
tgtaatacga ctcactatag ggcgaattgg gtactggcca cagagcttgg cccattgcat 180 
acgttgtatc catatcataa tatgtacatt tatattggct catgtccaac attaccgcca 240 
tgttgacatt gattattgac tagttattaa tagtaatcaa ttacggggtc attagttcat 300 
agcccatata tggagttccg cgttacataa cttacggtaa atggcccgcc tggctgaccg 3 60 
cccaacgacc cccgcccatt gacgtcaata atgacgtatg ttcccatagt aacgccaata 420 
gggactttcc attgacgtca atgggtggag tatttacggt aaactgccca cttggcagta 480 
catcaagtgt atcatatgcc aagtacgccc cctattgacg tcaatgacgg taaatggccc 540 
gcctggcatt atgcccagta catgacctta tgggactttc ctacttggca gtacatctac 600 
gtattagtca tcgctattac catggtgatg cggttttggc agtacatcaa tgggcgtgga 660 
tagcggtttg actcacgggg atttccaagt ctccacccca ttgacgtcaa tgggagtttg 720 
ttttggcacc aaaatcaacg ggactttcca aaatgtcgta acaactccgc cccattgacg 780 
caaatgggcg gtaggcgtgt acggtgggag gtctatataa gcagagctcg tttagtgaac 840 
cgtcagatcg cctggagacg ccatccacgc tgttttgacc tccatagaag acaccgggac 900 
cgatccagcc tgactctagc ctagctctga agttggtggt gaggccctgg gcaggttggt 960 
atcaaggtta caagacaggt ttaaggagac caatagaaac tgggcatgtg gagacagaga 1020 
agactcttgg gtttctgata ggcactgact ctctctgcct attggtctat tttcccaccc 1080 
ttaggctgct ggtctgagcc taggagatct ctcgaggtcg acggtatcga taagcttgat 1140 
aattccacca tggcttctag cccttatgac gtgcctgact atgccagttt aggaggacct 1200 
tctatgttga gccgggcagt gtgcggcacc agcaggcagc tggctccggt tttggggtat 1260 
ctgggctcca ggcagaagca cagcctcccc gacctgccct acgactacgg cgccctggaa 132 0 
cctcacatca acgcgcagat catgcagctg caccacagca agcaccacgc ggcctacgtg 1380 
aacaacctga acgtcaccga ggagaagtac caggaggcgt tggccaaggg agatgttaca 1440 
gcccagatag ctcttcagcc tgcactgaag ttcaatggtg gtggtcatat caatcatagc 1500 
attttctgga caaacctcag ccctaacggt ggtggagaac ccaaagggga gttgctggaa 1560 
gccatcaaac gtgactttgg ttcctttgac aagtttaagg agaagctgac ggctgcatct 162 0 
gttggtgtcc aaggctcagg ttggggttgg cttggtttca ataaggaacg gggacactta 1680 
caaattgctg cttgtccaaa tcaggatcca ctgcaaggaa caacaggcct tattccactg 1740 
ctggggattg atgtgtggga gcacgcttac taccttcagt ataaaaatgt caggcctgat 1800 
tatctaaaag ctatttggaa tgtaatcaac tggggagaat gtaactgaaa gatacatggc 1860 
ttgcaaaaag taaaccacga tcgttatgct ggaaaaaaaa aaaaaaaaaa aaaaaaaaaa 192 0 
aaaaaaaaaa aaaaaaaaan aaaaaaacgg aattccctgc agcccggggg atccactagt 1980 
tctagagcgg ccgccaccgc ggtggagctc cacaactaga atgcagtgaa aaaaatgctt 2 04 0 
tatttgtgaa atttgtgatg ctattgcttt atttgtaacc attataagct gcaataaaca 2100 
agttaacaac aattgcattc attttatgtt tcaggttcag ggggaggtgt gggaggtttt 2160 
ttaaagccac agctccagct tttgttccct ttagtgaggg ttaatttcga gcttggcgta 222 0 
atcatggtca tagctgtttc ctgtgtgaaa ttgttatccg ctcacaattc cacacaacat 2280 
acgagccgga agcataaagt gtaaagcctg gggtgcctaa tgagtgagct aactcacatt 2 34 0 
aattgcgttg cgctcactgc ccgctttcca gtcgggaaac ctgtcgtgcc agctgcatta 2400 
atgaatcggc caacgcgcgg ggagaggcgg tttgcgtatt gggcgctctt ccgcttcctc 2460 
gctcactgac tcgctgcgct cggtcgttcg gctgcggcga gcggtatcag ctcactcaaa 2520 
ggcggtaata cggttatcca cagaatcagg ggataacgca ggaaagaaca tgtgagcaaa 2580 
aggccagcaa aaggccagga accgtaaaaa ggccgcgttg ctggcgtttt tccataggct 2640 
ccgcccccct gacgagcatc acaaaaatcg acgctcaagt cagaggtggc gaaacccgac 2700 
aggactataa agataccagg cgtttccccc tggaagctcc ctcgtgcgct ctcctgttcc 2760 
gaccctgccg cttaccggat acctgtccgc ctttctccct tcgggaagcg tggcgctttc 2 820 
tcaatgctca cgctgtaggt atctcagttc ggtgtaggtc gttcgctcca agctgggctg 2880 
tgtgcacgaa ccccccgttc agcccgaccg ctgcgcctta tccggtaact atcgtcttga 2 940 
gtccaacccg gtaagacacg acttatcgcc actggcagca gccactggta acaggattag 3000 
cagagcgagg tatgtaggcg gtgctacaga gttcttgaag tggtggccta actacggcta 3 060 
cactagaagg acagtatttg gtatctgcgc tctgctgaag ccagttacct tcggaaaaag 3120 
agttggtagc tcttgatccg gcaaacaaac caccgctggt agcggtggtt tttttgtttg 3180 
caagcagcag attacgcgca gaaaaaaagg atctcaagaa gatcctttga tcttttctac 3240 
ggggtctgac gctcagtgga acgaaaactc acgttaaggg attttggtca tgagcggata 3300 
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catatttgaa 
agtgccacct 
aggaaattgt 
cgctgcgaat 
ccaagctctt 
cccagccggc 
aagcaggcat 
ctggcgaaca 
acaagaccgg 
aatgggcagg 
actttctcgg 
agcagccagt 
gtcgtggcca 
aggtcggtct 
tcagagcagc 
gccggagaac 
tcttgatcag 



tgtatttaga 
gtatgcggtg 
aagcgttaat 
cgggagcggc 
cagcaatatc 
cacagtcgat 
cgccatgggt 
gttcggctgg 
cttccatccg 
tagccggatc 
caggagcaag 
cccttcccgc 
gccacgatag 
tgacaaaaag 
cgattgtctg 
ctgcgtgcaa 
agcttgatcc 



aaaataaaca 
tgaaataccg 
aattcagaag 
gataccgtaa 
acgggtagcc 
gaatccagaa 
cacgacgaga 
cgcgagcccc 
agtacgtgct 
aagcgtatgc 
gtgagatgac 
ttcagtgaca 
ccgcgctgcc 
aaccgggcgc 
ttgtgcccag 
tccatcttgt 
cctgcgccat 



aataggggtt 
cacagatgcg 
aactcgtcaa 
agcacgagga 
aacgctatgt 
aagcggccat 
tcctcgccgt 
tgatgctctt 
cgctcgatgc 
agccgccgca 
aggagatcct 
acgtcgagca 
tcgtcttgca 
ccctgcgctg 
tcatagccga 
tcaatcatgc 
cag 



ccgcgcacat 
taaggagaaa 
gaaggcgata 
agcggtcagc 
cctgatagcg 
tttccaccat 
cgggcatgct 
cgtccagatc 
gatgtttcgc 
ttgcatcagc 
gccccggcac 
cagctgcgca 
gttcattcag 
acagccggaa 
atagcctctc 
gaaacgatcc 



ttccccgaaa 
ataccgcatc 
gaaggcgatg 
ccattcgccg 
gtccgccaca 
gatattcggc 
cgccttgagc 
atcctgatcg 
ttggtggtcg 
catgatggat 
ttcgcccaat 
aggaacgccc 
ggcaccggac 
cacggcggca 
cacccaagcg 
tcatcctgtc 



3360 
3420 
3480 
3540 
3600 
3660 
3720 
3780 
3840 
3900 
3960 
4020 
4080 
4140 
4200 
4260 
4293 



<210> 3 

<211> 5753 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :pMBl- CAT 
plasmid expression vector 



<400> 3 

cggtgcgggc 

taagttgggt 

tgtaatacga 

acgttgtatc 

tgttgacatt 

agcccatata 

cccaacgacc 

gggactttcc 

catcaagtgt 

gcctggcatt 

gtattagtca 

tagcggtttg 

ttttggcacc 

caaatgggcg 

cgtcagatcg 

cgatccagcc 

atcaaggtta 

agactcttgg 

ttaggctgct 

atcgaattcg 

gcacgctatg 

gcgggccgcg 

acttaatgtt 

tgatgaaatg 

agcaggggcc 

ggtatttgag 

agaatcgggt 

agaagatggt 

catattgttt 

tccggacatg 

cttgttcagt 

tactttcaag 



ctcttcgcta 
aacgccaggg 
ctcactatag 
catatcataa 
gattattgac 
tggagttccg 
cccgcccatt 
attgacgtca 
atcatatgcc 
atgcccagta 
tcgctattac 
actcacgggg 
aaaatcaacg 
gtaggcgtgt 
cctggagacg 
tgactctagc 
caagacaggt 
gtttctgata 
ggtctgagcc 
ggtggagacc 
gctgacagcc 
cagaaagctg 
attacagtag 
gctcattttg 
tttggctact 
catattggaa 
tcagctgaca 
aactgggatc 
ccatctttta 
gtctgggact 
gatcggggga 
ctggttaatg 



ttacgccagc 
ttttcccagt 
ggcgaattgg 
tatgtacatt 
tagttattaa 
cgttacataa 
gacgtcaata 
atgggtggag 
aagtacgccc 
catgacctta 
catggtgatg 
atttccaagt 
ggactttcca 
acggtgggag 
ccatccacgc 
ctagctctga 
ttaaggagac 
ggcactgact 
taggagatct 
cacgagccga 
gggatcccgc 
atgtcctgac 
ggccccgtgg 
accgagagag 
ttgaggtcac 
agaagactcc 
cagttcggga 
tcgttggaaa 
tccacagcca 
tctggagcct 
ttccagatgg 
caaatgggga 



tggcgaaagg 
cacgacgttg 
gtactggcca 
tatattggct 
tagtaatcaa 
cttacggtaa 
atgacgtatg 
tatttacggt 
cctattgacg 
tgggactttc 
cggttttggc 
ctccacccca 
aaatgtcgta 
gtctatataa 
tgttttgacc 
agttggtggt 
caatagaaac 
ctctctgcct 
ctcgaggtcg 
ggcctcctgc 
cagcgaccag 
cactggagct 
gccccttctt 
aattcctgag 
acatgacatt 
catcgcagtt 
ccctcgtggg 
taacaccccc 
aaagagaaat 
acgtcctgag 
acatcgccac 
ggcagtttat 



gggatgtgct 
taaaacgacg 
cagagcttgg 
catgtccaac 
ttacggggtc 
atggcccgcc 
ttcccatagt 
aaactgccca 
tcaatgacgg 
ctacttggca 
agtacatcaa 
ttgacgtcaa 
acaactccgc 
gcagagctcg 
tccatagaag 
gaggccctgg 
tgggcatgtg 
attggtctat 
acggtatcga 
agtgttctgc 
atgcagcact 
ggtaacccag 
gttcaggatg 
agagttgtgc 
accaaatact 
cggttctcca 
tttgcagtga 
attttcttca 
cctcagacac 
tctctgcatc 
atgaatggat 
tgcaaattcc 



gcaaggcgat 
gccagtgaat 
cccattgcat 
attaccgcca 
attagttcat 
tggctgaccg 
aacgccaata 
cttggcagta 
taaatggccc 
gtacatctac 
tgggcgtgga 
tgggagtttg 
cccattgacg 
tttagtgaac 
acaccgggac 
gcaggttggt 
gagacagaga 
tttcccaccc 
taagcttgat 
acagcaaacc 
ggaaggagca 
taggagacaa 
tggttttcac 
atgctaaagg 
ccaaggcaaa 
ctgttgctgg 
aattttacac 
tcagggatcc 
atctgaagga 
aggtttcttt 
atggatcaca 
attataagac 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1920 
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tgaccagggc 
tgactatggc 
tttttacatc 
tctcaccaag 
aaaccggaat 
catgccacct 
tcctgacact 
ctaccgtgct 
gggtggtgct 
cctggagcac 
taacgttact 
tctgtgtgag 
ggtcaagaac 
caagtacaat 
cttggcggca 
cttagcgttc 
gcaaatgcaa 
caattttaat 
aaaaaatttg 
ctagctagaa 
acctcatggc 
gatctactca 
cagtgtcatc 
ttgatcaaat 
aacagatcaa 
agcccggggg 
atgcagtgaa 
attataagct 
ggggaggtgt 
ttaatttcga 
ctcacaattc 
tgagtgagct 
ctgtcgtgcc 
gggcgctctt 
gcggtatcag 
ggaaagaaca 
ctggcgtttt 
cagaggtggc 
ctcgtgcgct 
tcgggaagcg 
gttcgctcca 
tccggtaact 
gccactggta 
tggtggccta 
ccagttacct 
agcggtggtt 
gatcctttga 
attttggtca 
ccgcgcacat 
taaggagaaa 
gaaggcgata 
agcggtcagc 
cctgatagcg 
tttccaccat 
cgggcatgct 
cgtccagatc 
gatgtttcgc 
ttgcatcagc 
gccccggcac 
cagctgcgca 
gttcattcag 



atcaaaaacc 
atccgggatc 
caggtcatga 
gtttggcctc 
ccagttaatt 
ggcattgagg 
caccgccatc 
cgagtggcca 
ccaaattact 
agcatccaat 
caggtgcggg 
aacattgccg 
ttcactgagg 
gctgagaagc 
agggagaagg 
atccgtgtaa 
gctagtggct 
gctatttccc 
ttttgacgga 
atatgatttt 
ctattatatt 
gaaattttta 
agaagataac 
tcattttttt 
tttgtaattg 
atccactagt 
aaaaatgctt 
gcaataaaca 
gggaggtttt 
gcttggcgta 
cacacaacat 
aactcacatt 
agctgcatta 
ccgcttcctc 
ctcactcaaa 
tgtgagcaaa 
tccataggct 
gaaacccgac 
ctcctgttcc 
tggcgctttc 
agctgggctg 
atcgtcttga 
acaggattag 
actacggcta 
tcggaaaaag 
tttttgtttg 
tcttttctac 
tgagcggata 
ttccccgaaa 
ataccgcatc 
gaaggcgatg 
ccattcgccg 
gtccgccaca 
gatattcggc 
cgccttgagc 
atcctgatcg 
ttggtggtcg 
catgatggat 
ttcgcccaat 
aggaacgccc 
ggcaccggac 



tttctgttga 
tttttaacgc 
catttaatca 
acaaggacta 
actttgctga 
ccagtcctga 
gcctgggacc 
actaccagcg 
accccaacag 
attctggaga 
cattctatgt 
gccacctgaa 
tccaccctga 
ctaagaatgc 
caaatctgtg 
cccgctcatc 
tcaaaataga 
caggggaaaa 
tgattggatt 
atttgacaaa 
aaaatatggc 
tttttctaag 
ttgagcaccg 
cactggagtt 
cttacatttt 
tctagagcgg 
tatttgtgaa 
agttaacaac 
ttaaagccac 
atcatggtca 
acgagccgga 
aattgcgttg 
atgaatcggc 
gctcactgac 
ggcggtaata 
aggccagcaa 
ccgcccccct 
aggactataa 
gaccctgccg 
tcaatgctca 
tgtgcacgaa 
gtccaacccg 
cagagcgagg 
cactagaagg 
agttggtagc 
caagcagcag 
ggggtctgac 
catatttgaa 
agtgccacct 
aggaaattgt 
cgctgcgaat 
ccaagctctt 
cccagccggc 
aagcaggcat 
ctggcgaaca 
acaagaccgg 
aatgggcagg 
actttctcgg 
agcagccagt 
gtcgtggcca 
aggtcggtct 



agatgcggcg 
cattgccaca 
ggcagaaact 
ccctctcatc 
ggttgaacag 
caaaatgctt 
caattatctt 
tgatggcccg 
ctttggtgct 
agtgcggaga 
gaacgtgctg 
ggatgcacaa 
ctacgggagc 
gattcacacc 
aggccggggc 
actggatgaa 
gaatcccact 
tgaaggttag 
attcatttaa 
atttgttgaa 
tataaatata 
gttctcatag 
tcatggctta 
acattaatgt 
tacaataaat 
ccgccaccgc 
atttgtgatg 
aattgcattc 
agctccagct 
tagctgtttc 
agcataaagt 
cgctcactgc 
caacgcgcgg 
tcgctgcgct 
cggttatcca 
aaggccagga 
gacgagcatc 
agataccagg 
cttaccggat 
cgctgtaggt 
ccccccgttc 
gtaagacacg 
tatgtaggcg 
acagtatttg 
tcttgatccg 
attacgcgca 
gctcagtgga 
tgtatttaga 
gtatgcggtg 
aagcgttaat 
cgggagcggc 
cagcaatatc 
cacagtcgat 
cgccatgggt 
gttcggctgg 
cttccatccg 
tagccggatc 
caggagcaag 
cccttcccgc 
gccacgatag 
tgacaaaaag 



agactttccc 
ggaaagtacc 
tttccattta 
ccagttggta 
atagccttcg 
cagggccgcc 
catatacctg 
atgtgcatgc 
ccggaacaac 
ttcaacactg 
aatgaggaac 
attttcatcc 
cacatccagg 
tttgtgcagt 
cctgcacctg 
gattctcctg 
ttctatagca 
gatttaacag 
aatgattaga 
attatgtatg 
taaaaagaaa 
gaaaagtaca 
atgtttattc 
taattcagca 
aatctgtacg 
ggtggagctc 
ctattgcttt 
attttatgtt 
tttgttccct 
ctgtgtgaaa 
gtaaagcctg 
ccgctttcca 
ggagaggcgg 
cggtcgttcg 
cagaatcagg 
accgtaaaaa 
acaaaaatcg 
cgtttccccc 
acctgtccgc 
atctcagttc 
agcccgaccg 
acttatcgcc 
gtgctacaga 
gtatctgcgc 
gcaaacaaac 
gaaaaaaagg 
acgaaaactc 
aaaataaaca 
tgaaataccg 
aattcagaag 
gataccgtaa 
acgggtagcc 
gaatccagaa 
cacgacgaga 
cgcgagcccc 
agtacgtgct 
aagcgtatgc 
gtgagatgac 
ttcagtgaca 
ccgcgctgcc 
aaccgggcgc 



aggaagatcc 
cctcctggac 
atccattcga 
aactggtctt 
acccaagcaa 
tttttgccta 
tgaactgtcc 
aggacaatca 
agccttctgc 
ccaatgatga 
agaggaaacg 
agaagaaagc 
ctcttctgga 
ccggatctca 
tgcagcgaag 
tgctagatgt 
gattgtgtaa 
tcatttaaaa 
aggcaagttt 
tttacatatc 
agataaagat 
tttaatacag 
ctgataataa 
ctgatttcac 
gaattcctgc 
cacaactaga 
atttgtaacc 
tcaggttcag 
ttagtgaggg 
ttgttatccg 
gggtgcctaa 
gtcgggaaac 
tttgcgtatt 
gctgcggcga 
ggataacgca 
ggccgcgttg 
acgctcaagt 
tggaagctcc 
ctttctccct 
ggtgtaggtc 
ctgcgcctta 
actggcagca 
gttcttgaag 
tctgctgaag 
caccgctggt 
atctcaagaa 
acgttaaggg 
aataggggtt 
cacagatgcg 
aactcgtcaa 
agcacgagga 
aacgctatgt 
aagcggccat 
tcctcgccgt 
tgatgctctt 
cgctcgatgc 
agccgccgca 
aggagatcct 
acgtcgagca 
tcgtcttgca 
ccctgcgctg 



1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3600 
3660 
3720 
3780 
3840 
3900 
3960 
4020 
4080 
4140 
4200 
4260 
4320 
4380 
4440 
4500 
4560 
4620 
4680 
4740 
4800 
4860 
4920 
4980 
5040 
5100 
5160 
5220 
5280 
5340 
5400 
5460 
5520 
5580 
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acagccggaa cacggcggca tcagagcagc cgattgtctg ttgtgcccag tcatagccga 5640 
atagcctctc cacccaagcg gccggagaac ctgcgtgcaa tccatcttgt tcaatcatgc 5700 
gaaacgatcc tcatcctgtc tcttgatcag agcttgatcc cctgcgccat cag 5753 



<210> 4 

<211> 5760 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence :pMBl-Mt- CAT 
plasmid expression vector 



<400> 4 

cggtgcgggc 

taagttgggt 

tgtaatacga 

acgttgtatc 

tgttgacatt 

agcccatata 

cccaacgacc 

gggactttcc 

catcaagtgt 

gcctggcatt 

gtattagtca 

tagcggtttg 

ttttggcacc 

caaatgggcg 

cgtcagatcg 

cgatccagcc 

atcaaggtta 

agactcttgg 

ttaggctgct 

ccatgttgag 

tgggctccag 

a 99 a gcagcg 

gagacaaact 

ttttcactga 

ctaaaggagc 

aggcaaaggt 

ttgctggaga 

tttacacaga 

gggatcccat 

tgaaggatcc 

tttctttctt 

gatcacatac 

ataagactga 

aagatcctga 

cctggacttt 

cattcgatct 

tggtcttaaa 

caagcaacat 

ttgcctatcc 

actgtcccta 

acaatcaggg 

cttctgccct 

atgatgataa 

ggaaacgtct 

agaaagcggt 

ttctggacaa 



ctcttcgcta 
aacgccaggg 
ctcactatag 
catatcataa 
gattattgac 
tggagttccg 
cccgcccatt 
attgacgtca 
atcatatgcc 
atgcccagta 
tcgctattac 
actcacgggg 
aaaatcaacg 
gtaggcgtgt 
cctggagacg 
tgactctagc 
caagacaggt 
gtttctgata 
ggtctgagcc 
ccgggcagtg 
gcagatggct 
ggccgcgcag 
taatgttatt 
tgaaatggct 
aggggccttt 
atttgagcat 
atcgggttca 
agatggtaac 
attgtttcca 
ggacatggtc 
gttcagtgat 
tttcaagctg 
ccagggcatc 
ctatggcatc 
ttacatccag 
caccaaggtt 
ccggaatcca 
gccacctggc 
tgacactcac 
ccgtgctcga 
tggtgctcca 
ggagcacagc 
cgttactcag 
gtgtgagaac 
caagaacttc 
gtacaatgct 



ttacgccagc 
ttttcccagt 
ggcgaattgg 
tatgtacatt 
tagttattaa 
cgttacataa 
gacgtcaata 
atgggtggag 
aagtacgccc 
catgacctta 
catggtgatg 
atttccaagt 
ggactttcca 
acggtgggag 
ccatccacgc 
ctagctctga 
ttaaggagac 
ggcactgact 
tagtaacggc 
tgcggcacca 
gacagccggg 
aaagctgatg 
acagtagggc 
cattttgacc 
ggctactttg 
attggaaaga 
gctgacacag 
tgggatctcg 
tcttttatcc 
tgggacttct 
cgggggattc 
gttaatgcaa 
aaaaaccttt 
cgggatcttt 
gtcatgacat 
tggcctcaca 
gttaattact 
attgaggcca 
cgccatcgcc 
gtggccaact 
aattactacc 
atccaatatt 
gtgcgggcat 
attgccggcc 
actgaggtcc 
gagaagccta 



tggcgaaagg 
cacgacgttg 
gtactggcca 
tatattggct 
tagtaatcaa 
cttacggtaa 
atgacgtatg 
tatttacggt 
cctattgacg 
tgggactttc 
cggttttggc 
ctccacccca 
aaatgtcgta 
gtctatataa 
tgttttgacc 
a 9ttggtggt 
caatagaaac 
ctctctgcct 
cgccagtgtg 
gcaggcagct 
atcccgccag 
tcctgaccac 
cccgtgggcc 
gagagagaat 
aggtcacaca 
agactcccat 
ttcgggaccc 
ttggaaataa 
acagccaaaa 
ggagcctacg 
cagatggaca 
atggggaggc 
ctgttgaaga 
ttaacgccat 
ttaatcaggc 
aggactaccc 
ttgctgaggt 
gtcctgacaa 
tgggacccaa 
accagcgtga 
ccaacagctt 
ctggagaagt 
tctatgtgaa 
acctgaagga 
accctgacta 
agaatgcgat 



gggatgtgct 
taaaacgacg 
cagagcttgg 
catgtccaac 
ttacggggtc 
atggcccgcc 
ttcccatagt 
aaactgccca 
tcaatgacgg 
ctacttggca 
agtacatcaa 
ttgacgtcaa 
acaactccgc 
gcagagctcg 
tccatagaag 
gaggccctgg 
tgggcatgtg 
attggtctat 
ctggaattcg 
ggctccggct 
cgaccagatg 
tggagctggt 
ccttcttgtt 
tcctgagaga 
tgacattacc 
cgcagttcgg 
tcgtgggttt 
cacccccatt 
gagaaatcct 
tcctgagtct 
tcgccacatg 
agtttattgc 
tgcggcgaga 
tgccacagga 
agaaactttt 
tctcatccca 
tgaacagata 
aatgcttcag 
ttatcttcat 
tggcccgatg 
tggtgctccg 
gcggagattc 
cgtgctgaat 
tgcacaaatt 
cgggagccac 
tcacaccttt 



gcaaggcgat 
gccagtgaat 
cccattgcat 
attaccgcca 
attagttcat 
tggctgaccg 
aacgccaata 
cttggcagta 
taaatggccc 
gtacatctac 
tgggcgtgga 
tgggagtttg 
cccattgacg 
tttagtgaac 
acaccgggac 
gcaggttggt 
gagacagaga 
tttcccaccc 
cccttcccca 
ttggggtatc 
cagcactgga 
aacccagtag 
caggatgtgg 
gttgtgcatg 
aaatactcca 
ttctccactg 
gcagtgaaat 
ttcttcatca 
cagacacatc 
ctgcatcagg 
aatggatatg 
aaattccatt 
ctttcccagg 
aagtacccct 
ccatttaatc 
gttggtaaac 
gccttcgacc 
ggccgccttt 
atacctgtga 
tgcatgcagg 
gaacaacagc 
aacactgcca 
gaggaacaga 
ttcatccaga 
atccaggctc 
gtgcagtccg 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2100 

2160 

2220 

2280 

2340 

2400 

2460 

2520 

2580 

2640 

2700 

2760 
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gatctcactt 
agcgaagctt 
tagatgtgca 
tgtgtaacaa 
tttaaaaaaa 
caagtttcta 
acatatcacc 
taaagatgat 
aatacagcag 
ataataattg 
atttcacaac 
ttcctgcagc 
aactagaatg 
tgtaaccatt 
ggttcagggg 
gtgagggtta 
ttatccgctc 
tgcctaatga 
gggaaacctg 
gcgtattggg 
gcggcgagcg 
taacgcagga 
cgcgttgctg 
ctcaagtcag 
aagctccctc 
tctcccttcg 
gtaggtcgtt 
cgccttatcc 
ggcagcagcc 
cttgaagtgg 
gctgaagcca 
cgctggtagc 
tcaagaagat 
ttaagggatt 
aggggttccg 
agatgcgtaa 
tcgtcaagaa 
acgaggaagc 
gctatgtcct 
cggccatttt 
tcgccgtcgg 
tgctcttcgt 
tcgatgcgat 
cgccgcattg 
agatcctgcc 
tcgagcacag 
tcttgcagtt 
tgcgctgaca 
tagccgaata 
atcatgcgaa 



ggcggcaagg 
agcgttcatc 
aatgcaagct 
ttttaatgct 
aaatttgttt 
gctagaaata 
tcatggccta 
ctactcagaa 
tgtcatcaga 
atcaaattca 
agatcaattt 
ccgggggatc 
cagtgaaaaa 
ataagctgca 
gaggtgtggg 
atttcgagct 
acaattccac 
gtgagctaac 
tcgtgccagc 
cgctcttccg 
gtatcagctc 
aagaacatgt 
gcgtttttcc 
aggtggcgaa 
gtgcgctctc 
ggaagcgtgg 
cgctccaagc 
ggtaactatc 
actggtaaca 
tggcctaact 
gttaccttcg 
ggtggttttt 
cctttgatct 
ttggtcatga 
cgcacatttc 
ggagaaaata 
ggcgatagaa 
ggtcagccca 
gatagcggtc 
ccaccatgat 
gcatgctcgc 
ccagatcatc 
gtttcgcttg 
catcagccat 
ccggcacttc 
ctgcgcaagg 
cattcagggc 
gccggaacac 
gcctctccac 
acgatcctca 



gagaaggcaa 
cgtgtaaccc 
agtggcttca 
atttccccag 
tgacggatga 
tgattttatt 
ttatattaaa 
atttttattt 
agataacttg 
tttttttcac 
gtaattgctt 
cactagttct 
aatgctttat 
ataaacaagt 
aggtttttta 
tggcgtaatc 
acaacatacg 
tcacattaat 
tgcattaatg 
cttcctcgct 
actcaaaggc 
gagcaaaagg 
ataggctccg 
acccgacagg 
ctgttccgac 
cgctttctca 
tgggctgtgt 
gtcttgagtc 
ggattagcag 
acggctacac 
gaaaaagagt 
ttgtttgcaa 
tttctacggg 
gcggatacat 
cccgaaaagt 
ccgcatcagg 
ggcgatgcgc 
ttcgccgcca 
cgccacaccc 
attcggcaag 
cttgagcctg 
ctgatcgaca 
gtggtcgaat 
gatggatact 
gcccaatagc 
aacgcccgtc 
accggacagg 
ggcggcatca 
ccaagcggcc 
tcctgtctct 



atctgtgagg 
gctcatcact 
aaatagagaa 
gggaaaatga 
ttggattatt 
tgacaaaatt 
atatggctat 
ttctaaggtt 
agcaccgtca 
tggagttaca 
acatttttac 
agagcggccg 
ttgtgaaatt 
taacaacaat 
aagccacagc 
atggtcatag 
agccggaagc 
tgcgttgcgc 
aatcggccaa 
cactgactcg 
ggtaatacgg 
ccagcaaaag 
cccccctgac 
actataaaga 
cctgccgctt 
atgctcacgc 
gcacgaaccc 
caacccggta 
agcgaggtat 
tagaaggaca 
tggtagctct 
gcagcagatt 
gtctgacgct 
atttgaatgt 
gccacctgta 
aaattgtaag 
tgcgaatcgg 
agctcttcag 
agccggccac 
caggcatcgc 
gcgaacagtt 
agaccggctt 
gggcaggtag 
ttctcggcag 
agccagtccc 
gtggccagcc 
tcggtcttga 
gagcagccga 
ggagaacctg 
tgatcagagc 



ccggggccct 
ggatgaagat 
tcccactttc 
aggttaggat 
catttaaaat 
tgttgaaatt 
aaatatataa 
ctcataggaa 
tggcttaatg 
ttaatgttaa 
aataaataat 
ccaccgcggt 
tgtgatgcta 
tgcattcatt 
tccagctttt 
ctgtttcctg 
ataaagtgta 
tcactgcccg 
cgcgcgggga 
ctgcgctcgg 
ttatccacag 
gccaggaacc 
gagcatcaca 
taccaggcgt 
accggatacc 
tgtaggtatc 
cccgttcagc 
agacacgact 
gtaggcggtg 
gtatttggta 
tgatccggca 
acgcgcagaa 
cagtggaacg 
atttagaaaa 
tgcggtgtga 
cgttaataat 
gagcggcgat 
caatatcacg 
agtcgatgaa 
catgggtcac 
cggctggcgc 
ccatccgagt 
ccggatcaag 
gagcaaggtg 
ttcccgcttc 
acgatagccg 
caaaaagaac 
ttgtctgttg 
cgtgcaatcc 
ttgatcccct 



gcacctgtgc 
tctcctgtgc 
tatagcagat 
ttaacagtca 
gattagaagg 
atgtatgttt 
aaagaaaaga 
aagtacattt 
tttattcctg 
ttcagcactg 
ctgtacggaa 
ggagctccac 
ttgctttatt 
ttatgtttca 
gttcccttta 
tgtgaaattg 
aagcctgggg 
ctttccagtc 
gaggcggttt 
tcgttcggct 
aatcagggga 
gtaaaaaggc 
aaaatcgacg 
ttccccctgg 
tgtccgcctt 
tcagttcggt 
ccgaccgctg 
tatcgccact 
ctacagagtt 
tctgcgctct 
aacaaaccac 
aaaaaggatc 
aaaactcacg 
ataaacaaat 
aataccgcac 
tcagaagaac 
accgtaaagc 
ggtagccaac 
tccagaaaag 
gacgagatcc 
gagcccctga 
acgtgctcgc 
cgtatgcagc 
agatgacagg 
agtgacaacg 
cgctgcctcg 
cgggcgcccc 
tgcccagtca 
atcttgttca 
gcgccatcag 



2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3600 
3660 
3720 
3780 
3840 
3900 
3960 
4020 
4080 
4140 
4200 
4260 
4320 
4380 
4440 
4500 
4560 
4620 
4680 
4740 
4800 
4860 
4920 
4980 
5040 
5100 
5160 
5220 
5280 
5340 
5400 
5460 
5520 
5580 
5640 
5700 
5760 



<210> 5 

<211> 4058 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :pMBl-hIFN-alpha 
plasmid expression vector 
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<400> 5 

cggtgcgggc 

taagttgggt 

tgtaatacga 

acgttgtatc 

tgttgacatt 

agcccatata 

cccaacgacc 

gggactttcc 

catcaagtgt 

gcctggcatt 

gtattagtca 

tagcggtttg 

ttttggcacc 

caaatgggcg 

cgtcagatcg 

cgatccagcc 

atcaaggtta 

agactcttgg 

ttaggctgct 

atcacagagg 

tgcaagtcaa 

aggaccttga 

agacatgact 

atccctgtcc 

tctgctgctt 

aatgacctgg 

gaggactcca 

aagaaataca 

ttgtcaacaa 

aatgagctag 

tgctttattt 

aaacaagtta 

gttttttaaa 

gcgtaatcat 

aacatacgag 

acattaattg 

cattaatgaa 

tcctcgctca 

tcaaaggcgg 

gcaaaaggcc 

aggctccgcc 

ccgacaggac 

gttccgaccc 

ctttctcaat 

ggctgtgtgc 

cttgagtcca 

attagcagag 

ggctacacta 

aaaagagttg 

gtttgcaagc 

tctacggggt 

ggatacatat 

cgaaaagtgc 

gcatcaggaa 

cgatgcgctg 

cgccgccaag 

ccacacccag 

tcggcaagca 

tgagcctggc 

gatcgacaag 



ctcttcgcta 
aacgccaggg 
ctcactatag 
catatcataa 
gattattgac 
tggagttccg 
cccgcccatt 
attgacgtca 
atcatatgcc 
atgcccagta 
tcgctattac 
actcacgggg 
aaaatcaacg 
gtaggcgtgt 
cctggagacg 
tgactctagc 
caagacaggt 
gtttctgata 
ggtctgagcc 
agaccatggc 
gctgctctgt 
tgctcctggc 
ttggatttcc 
tccatgagat 
gggatgagac 
aagcctgtgt 
ttctggctgt 
gcccttgtgc 
acttgcaaga 
agcggccgcc 
gtgaaatttg 
acaacaattg 
gccacagctc 
ggtcatagct 
ccggaagcat 
cgttgcgctc 
tcggccaacg 
ctgactcgct 
taatacggtt 
agcaaaaggc 
cccctgacga 
tataaagata 
tgccgcttac 
gctcacgctg 
acgaaccccc 
acccggtaag 

cgaggtatgt 

gaaggacagt 
gtagctcttg 
agcagattac 
ctgacgctca 
ttgaatgtat 
cacctgtatg 
attgtaagcg 
cgaatcggga 
ctcttcagca 
ccggccacag 
ggcatcgcca 
gaacagttcg 
accggcttcc 



ttacgccagc 
ttttcccagt 
ggcgaattgg 
tatgtacatt 
tagttattaa 
cgttacataa 
gacgtcaata 

a tgggtggag 

aagtacgccc 
catgacctta 
catggtgatg 
atttccaagt 
ggactttcca 
acggtgggag 
ccatccacgc 
ctagctctga 
ttaaggagac 
ggcactgact 
taggagatct 
cttgaccttt 
gggctgtgat 
acagatgagg 
ccaggaggag 
gatccagcag 
cctcctagac 
gatacagggg 
gaggaaatac 
ctgggaggtt 
aagtttaaga 
accgcggtgg 
tgatgctatt 
cattcatttt 
cagcttttgt 
gtttcctgtg 
aaagtgtaaa 
actgcccgct 
cgcggggaga 
gcgctcggtc 
atccacagaa 
caggaaccgt 
gcatcacaaa 
ccaggcgttt 
cggatacctg 
taggtatctc 
cgttcagccc 
acacgactta 

a ggcggtgct 

atttggtatc 
atccggcaaa 
gcgcagaaaa 
gtggaacgaa 
ttagaaaaat 
cggtgtgaaa 
ttaataattc 
gcggcgatac 
atatcacggg 
tcgatgaatc 
tgggtcacga 
gctggcgcga 
atccgagtac 



tggcgaaagg 
cacgacgttg 
gtactggcca 
tatattggct 
tagtaatcaa 
cttacggtaa 
atgacgtatg 
tatttacggt 
cctattgacg 
tgggactttc 
cggttttggc 
ctccacccca 
aaatgtcgta 
gtctatataa 
tgttttgacc 
agttggtggt 
caatagaaac 
ctctctgcct 
ctcgaggtcg 
gctttactgg 
ctgcctcaaa 
agaatctctc 
tttggcaacc 
atcttcaatc 
aaattctaca 
gtgggggtga 
ttccaaagaa 
gtcagagcag 
agtaaggaat 
agctccacaa 
gctttatttg 
atgtttcagg 
tccctttagt 
tgaaattgtt 
gcctggggtg 
ttccagtcgg 
ggcggtttgc 
gttcggctgc 
tcaggggata 
aaaaaggccg 
aatcgacgct 
ccccctggaa 
tccgcctttc 
agttcggtgt 
gaccgctgcg 
tcgccactgg 
acagagttct 
tgcgctctgc 
caaaccaccg 
aaaggatctc 
aactcacgtt 
aaacaaatag 
taccgcacag 
agaagaactc 
cgtaaagcac 
tagccaacgc 
cagaaaagcg 
cgagatcctc 
gcccctgatg 
gtgctcgctc 



gggatgtgct 
taaaacgacg 
cagagcttgg 
catgtccaac 
ttacggggtc 
atggcccgcc 
ttcccatagt 
aaactgccca 
tcaatgacgg 
ctacttggca 
agtacatcaa 
ttgacgtcaa 
acaactccgc 
gcagagctcg 
tccatagaag 
gaggccctgg 
tgggcatgtg 
attggtctat 
acggtatcga 
tggccctcct 
cccacagcct 
ttttctcctg 
agttccaaaa 
tcttcagcac 
ctgaactcta 
cagagactcc 
tcactctcta 
aaatcatgag 
gaaaactggt 
ctagaatgca 
taaccattat 
ttcaggggga 
gagggttaat 
atccgctcac 
cctaatgagt 
gaaacctgtc 
gtattgggcg 
ggcgagcggt 
acgcaggaaa 
cgttgctggc 
caagtcagag 
gctccctcgt 
tcccttcggg 
aggtcgttcg 
ccttatccgg 
cagcagccac 
tgaagtggtg 
tgaagccagt 
ctggtagcgg 
aagaagatcc 
aagggatttt 
gggttccgcg 
atgcgtaagg 
gtcaagaagg 
gaggaagcgg 
tatgtcctga 
gccattttcc 
gccgtcgggc 
ctcttcgtcc 
gatgcgatgt 



gcaaggcgat 
gccagtgaat 
cccattgcat 
attaccgcca 
attagttcat 
tggctgaccg 
aacgccaata 
cttggcagta 
taaatggccc 
gtacatctac 
tgggcgtgga 
tgggagtttg 
cccattgacg 
tttagtgaac 
acaccgggac 
gcaggttggt 
gagacagaga 
tttcccaccc 
taagcttgat 
ggtgctcagc 
gggtagcagg 
cttgaaggac 
ggctgaaacc 
aaaggactca 
ccagcagctg 
cctgatgaag 
tctgaaagag 
atctttttct 
tcaacatgga 
gtgaaaaaaa 
aagctgcaat 
ggtgtgggag 
ttcgagcttg 
aattccacac 
gagctaactc 
gtgccagctg 
ctcttccgct 
atcagctcac 
gaacatgtga 
gtttttccat 
gtggcgaaac 
gcgctctcct 
aagcgtggcg 
ctccaagctg 
taactatcgt 
tggtaacagg 
gcctaactac 
taccttcgga 
tggttttttt 
tttgatcttt 
ggtcatgagc 
cacatttccc 
agaaaatacc 
cgatagaagg 
tcagcccatt 
tagcggtccg 
accatgatat 
atgctcgcct 
agatcatcct 
ttcgcttggt 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2100 

2160 

2220 

2280 

2340 

2400 

2460 

2520 

2580 

2640 

2700 

2760 

2820 

2880 

2940 

3000 

3060 

3120 

3180 

3240 

3300 

3360 

3420 

3480 

3540 

3600 
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ggtcgaatgg 
tggatacttt 
ccaatagcag 
cgcccgtcgt 
cggacaggtc 
cggcatcaga 
aagcggccgg 
ctgtctcttg 



gcaggtagcc 
ctcggcagga 
ccagtccctt 
ggccagccac 
ggtcttgaca 
gcagccgatt 
agaacctgcg 
atcagagctt 



ggatcaagcg 
gcaaggtgag 
cccgcttcag 
gatagccgcg 
aaaagaaccg 
gtctgttgtg 
tgcaatccat 
gatcccctgc 



tatgcagccg 
atgacaggag 
tgacaacgtc 
ctgcctcgtc 
ggcgcccctg 
cccagtcata 
cttgttcaat 
gccatcag 



ccgcattgca 
atcctgcccc 
gagcacagct 
ttgcagttca 
cgctgacagc 
gccgaatagc 
catgcgaaac 



tcagccatga 
ggcacttcgc 
gcgcaaggaa 
ttcagggcac 
cggaacacgg 
ctctccaccc 
gatcctcatc 



3660 
3720 
3780 
3840 
3900 
3960 
4020 
4058 



<210> 6 

<211> 4187 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :pMBl-EcSOD 
plasmid expression vector 



<400> 6 

cggtgcgggc 

taagttgggt 

tgtaatacga 

acgttgtatc 

tgttgacatt 

agcccatata 

cccaacgacc 

gggactttcc 

catcaagtgt 

gcctggcatt 

gtattagtca 

tagcggtttg 

ttttggcacc 

caaatgggcg 

cgtcagatcg 

cgatccagcc 

atcaaggtta 

agactcttgg 

ttaggctgct 

tggcagccgg 

cggcggagtg 

agcggcggga 
tggacgccgc 
ccaagctcga 
gcgccatcca 
actacaaccc 
tccgcgacgg 
actccatcgt 
gcaaccaggc 
gcgtgtgcgg 
ggcggcgcga 
ggggatccac 
tgaaaaaaat 
agctgcaata 
gtgtgggagg 
tcgagcttgg 
attccacaca 
agctaactca 
tgccagctgc 
tcttccgctt 
tcagctcact 



ctcttcgcta 
aacgccaggg 
ctcactatag 
catatcataa 
gattattgac 
tggagttccg 
cccgcccatt 
attgacgtca 
atcatatgcc 
atgcccagta 
tcgctattac 
actcacgggg 
aaaatcaacg 
gtaggcgtgt 
cctggagacg 
tgactctagc 
caagacaggt 
gtttctgata 
ggtctgagcc 
tgcctcggac 
gatccgagac 
cgacgacggc 
gcagccccgg 
cgccttcttc 
cgtgcaccag 
gctggccgtg 
cagcctctgg 
gggccgggcc 
cagcgtggag 
gcccgggctc 
gagcgagtgc 
tagttctaga 
gctttatttg 
aacaagttaa 
ttttttaaag 
cgtaatcatg 
acatacgagc 
cattaattgc 
attaatgaat 
cctcgctcac 
caaaggcggt 



ttacgccagc 
ttttcccagt 
ggcgaattgg 
tatgtacatt 
tagttattaa 
cgttacataa 
gacgtcaata 
atgggtggag 
aagtacgccc 
catgacctta 
catggtgatg 
atttccaagt 
ggactttcca 
acggtgggag 
ccatccacgc 
ctagctctga 
ttaaggagac 
ggcactgact 
taggccacca 
gcctggacgg 
atgtacgcca 
acgctccacg 
gtgaccggcg 
gccctggagg 
ttcggggacc 
ccgcacccgc 
aggtaccgcg 
gtggtcgtcc 
aacgggaacg 
tgggagcgcc 
aaggccgcct 
gcggccgcca 
tgaaatttgt 
caacaattgc 
ccacagctcc 
gtcatagctg 
cggaagcata 
gttgcgctca 
cggccaacgc 
tgactcgctg 
aatacggtta 



tggcgaaagg 
cacgacgttg 
gtactggcca 
tatattggct 
tagtaatcaa 
cttacggtaa 
atgacgtatg 
tatttacggt 
cctattgacg 
tgggactttc 
cggttttggc 
ctccacccca 
aaatgtcgta 
gtctatataa 
tgttttgacc 
agttggtggt 
caatagaaac 
ctctctgcct 
tgctggcgct 
gcgaggactc 
aggtcacgga 
ccgcctgcca 
tcgtcctctt 
gcttcccgac 
tgagccaggg 
agcacccggg 
ccggcctggc 
acgctggcga 
cgggccggcg 
aggcgcggga 
gaaagcttga 
ccgcggtgga 
gatgctattg 
attcatttta 
agcttttgtt 
tttcctgtgt 
aagtgtaaag 
ctgcccgctt 
gcggggagag 
cgctcggtcg 
tccacagaat 



gggatgtgct 
taaaacgacg 
cagagcttgg 
catgtccaac 
ttacggggtc 
atggcccgcc 
ttcccatagt 
aaactgccca 
tcaatgacgg 
ctacttggca 
agtacatcaa 
ttgacgtcaa 
acaactccgc 
gcagagctcg 
tccatagaag 
gaggccctgg 
tgggcatgtg 
attggtctat 
actgtgttcc 
ggcggagccc 
gatctggcag 
ggtgcagccg 
ccggcagctt 
cgagccgaac 
ctgcgagtcc 
cgacttcggc 
cgcctcgctc 
ggacgacctg 
gctggcctgc 
gcactcagag 
tatcgaattc 
gctccacaac 
ctttatttgt 
tgtttcaggt 
ccctttagtg 
gaaattgtta 
cctggggtgc 
tccagtcggg 
gcggtttgcg 
ttcggctgcg 
caggggataa 



gcaaggcgat 
gccagtgaat 
cccattgcat 
attaccgcca 
attagttcat 
tggctgaccg 
aacgccaata 
cttggcagta 
taaatggccc 
gtacatctac 
tgggcgtgga 
tgggagtttg 
cccattgacg 
tttagtgaac 
acaccgggac 
gcaggttggt 
gagacagaga 
tttcccaccc 
tgcctgctcc 
aactctgact 
gaggtcatgc 
tcggccacgc 
gcgccccgcg 
agctccagcc 
accgggcccc 
aacttcgcgg 
gcgggcccgc 
ggccgcggcg 
tgcgtggtgg 
cgcaagaagc 
ctgcagcccg 
tagaatgcag 
aaccattata 
tcagggggag 

agggttaatt 

tccgctcaca 
ctaatgagtg 
aaacctgtcg 
tattgggcgc 
gcgagcggta 
cgcaggaaag 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2100 

2160 

2220 

2280 

2340 

2400 

2460 
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aacatgtgag 
tttttccata 
tggcgaaacc 
cgctctcctg 
agcgtggcgc 
tccaagctgg 
aactatcgtc 
ggtaacagga 
cctaactacg 
accttcggaa 
ggtttttttg 
ttgatctttt 
gtcatgagcg 
acatttcccc 
gaaaataccg 
gatagaaggc 
cagcccattc 
agcggtccgc 
ccatgatatt 
tgctcgcctt 
gatcatcctg 
tcgcttggtg 
cagccatgat 
gcacttcgcc 
cgcaaggaac 
tcagggcacc 
ggaacacggc 
tctccaccca 
atcctcatcc 



caaaaggcca 
ggctccgccc 
cgacaggact 
ttccgaccct 
tttctcaatg 
gctgtgtgca 
ttgagtccaa 
ttagcagagc 
gctacactag 
aaagagttgg 
tttgcaagca 
ctacggggtc 
gatacatatt 
gaaaagtgcc 
catcaggaaa 
gatgcgctgc 
gccgccaagc 
cacacccagc 
cggcaagcag 
gagcctggcg 
atcgacaaga 
gtcgaatggg 
ggatactttc 
caatagcagc 
gcccgtcgtg 
ggacaggtcg 
ggcatcagag 
agcggccgga 
tgtctcttga 



gcaaaaggcc 
ccctgacgag 
ataaagatac 
gccgcttacc 
ctcacgctgt 
cgaacccccc 
cccggtaaga 
gaggtatgta 
aaggacagta 
tagctcttga 
gcagattacg 
tgacgctcag 
tgaatgtatt 
acctgtatgc 
ttgtaagcgt 
gaatcgggag 
tcttcagcaa 
cggccacagt 
gcatcgccat 
aacagttcgg 
ccggcttcca 
caggtagccg 
tcggcaggag 
cagtcccttc 
gccagccacg 
gtcttgacaa 
cagccgattg 
gaacctgcgt 
tcagagcttg 



aggaaccgta 
catcacaaaa 
caggcgtttc 
ggatacctgt 
aggtatctca 
gttcagcccg 
cacgacttat 
ggcggtgcta 
tttggtatct 
tccggcaaac 
cgcagaaaaa 
tggaacgaaa 
tagaaaaata 
ggtgtgaaat 
taataattca 
cggcgatacc 
tatcacgggt 
cgatgaatcc 
gggtcacgac 
ctggcgcgag 
tccgagtacg 
gatcaagcgt 
caaggtgaga 
ccgcttcagt 
atagccgcgc 
aaagaaccgg 
tctgttgtgc 
gcaatccatc 
atcccctgcg 



aaaaggccgc 
atcgacgctc 
cccctggaag 
ccgcctttct 
gttcggtgta 
accgctgcgc 
cgccactggc 
cagagttctt 
gcgctctgct 
aaaccaccgc 
aaggatctca 
actcacgtta 
aacaaatagg 
accgcacaga 
gaagaactcg 
gtaaagcacg 
agccaacgct 
agaaaagcgg 
gagatcctcg 
cccctgatgc 
tgctcgctcg 
atgcagccgc 
tgacaggaga 
gacaacgtcg 
tgcctcgtct 
gcgcccctgc 
ccagtcatag 
ttgttcaatc 
ccatcag 



gttgctggcg 
aagtcagagg 
ctccctcgtg 
cccttcggga 
ggtcgttcgc 
cttatccggt 
agcagccact 
gaagtggtgg 
gaagccagtt 
tggtagcggt 
agaagatcct 
agggattttg 
ggttccgcgc 
tgcgtaagga 
tcaagaaggc 
aggaagcggt 
atgtcctgat 
ccattttcca 
ccgtcgggca 
tcttcgtcca 
atgcgatgtt 
cgcattgcat 
tcctgccccg 
agcacagctg 
tgcagttcat 
gctgacagcc 
ccgaatagcc 
atgcgaaacg 



2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3600 
3660 
3720 
3780 
3840 
3900 
3960 
4020 
4080 
4140 
4187 



<210> 7 

<211> 6326 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : pBAT-Rl- CAT 
plasmid expression vector 



<400> 7 

aatattttgt 

gccgaaatcg 

gttccagttt 

aaaaccgtct 

gggtcgaggt 

tgacggggaa 

gctagggcgc 

aatgcgccgc 

gggcgatcgg 

aggcgattaa 

agtgaattgt 

attgcatacg 

accgccatgt 

agttcatagc 

ctgaccgccc 

gccaataggg 

ggcagtacat 

atggcccgcc 

catctacgta 

gcgtggatag 



taaaattcgc 
gcaaaatccc 
ggaacaagag 
atcagggcga 
gccgtaaagc 
agccggcgaa 
tggcaagtgt 
tacagggcgc 
tgcgggcctc 
gttgggtaac 
aatacgactc 
ttgtatccat 
tgacattgat 
ccatatatgg 
aacgaccccc 
actttccatt 
caagtgtatc 
tggcattatg 
ttagtcatcg 
cggtttgact 



gttaaatttt 
ttataaatca 
tccactatta 
tggcccacta 
actaaatcgg 
cgtggcgaga 
agcggtcacg 
gtcgcgccat 
ttcgctatta 
gccagggttt 
actatagggc 
atcataatat 
tattgactag 
agttccgcgt 
gcccattgac 
gacgtcaatg 
atatgccaag 
cccagtacat 
ctattaccat 
cacggggatt 



tgttaaatca 
aaagaataga 
aagaacgtgg 
cgtgaaccat 
aaccctaaag 
aaggaaggga 
ctgcgcgtaa 
tcgccattca 
cgccagctgg 
tcccagtcac 
gaattgggta 
gtacatttat 
ttattaatag 
tacataactt 
gtcaataatg 
ggtggagtat 
tacgccccct 
gaccttatgg 
ggtgatgcgg 
tccaagtctc 



gctcattttt 
ccgagatagg 
actccaacgt 
caccctaatc 
ggagcccccg 
agaaagcgaa 
ccaccacacc 
ggctgcgcaa 
cgaaaggggg 
gacgttgtaa 
ctggccacag 
attggctcat 
taatcaatta 
acggtaaatg 
acgtatgttc 
ttacggtaaa 
attgacgtca 
gactttccta 
ttttggcagt 
caccccattg 



taaccaatag 
gttgagtgtt 
caaagggcga 
aagttttttg 
atttagagct 
aggagcgggc 
cgccgcgctt 
ctgttgggaa 
atgtgctgca 
aacgacggcc 
agcttggccc 
gtccaacatt 
cggggtcatt 
gcccgcctgg 
ccatagtaac 
ctgcccactt 
atgacggtaa 
cttggcagta 
acatcaatgg 
acgtcaatgg 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 
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gagtttgttt 
attgacgcaa 
agtgaaccgt 
ccgggaccga 
ggttggtatc 
acagagaaga 
cccaccctta 
gcttgatatc 
gcaaaccgca 
aggagcagcg 
gagacaaact 
ttttcactga 
ctaaaggagc 
aggcaaaggt 
ttgctggaga 
tttacacaga 
gggatcccat 
tgaaggatcc 
tttctttctt 
gatcacatac 
ataagactga 
aagatcctga 
cctggacttt 
cattcgatct 
tggtcttaaa 
caagcaacat 
ttgcctatcc 
actgtcccta 
acaatcaggg 
cttctgccct 
atgatgataa 
ggaaacgtct 
agaaagcggt 
ttctggacaa 
gatctcactt 
agcgaagctt 
tagatgtgca 
tgtgtaacaa 
tttaaaaaaa 
caagtttcta 
acatatcacc 
taaagatgat 
aatacagcag 
ataataattg 
atttcacaac 
ttcctgcagc 
aactagaatg 
tgtaaccatt 
ggttcagggg 
gtgagggtta 
ttatccgctc 
tgcctaatga 
gggaaacctg 
gcgtattggg 
gcggcgagcg 
taacgcagga 
cgcgttgctg 
ctcaagtcag 
aagctccctc 
tctcccttcg 
gtaggtcgtt 



tggcaccaaa 
atgggcggta 
cagatcgcct 
tccagcctga 
aaggttacaa 
ctcttgggtt 
ggctgctggt 
gaattcgggt 
cgctatggct 
ggccgcgcag 
taatgttatt 
tgaaatggct 
aggggccttt 
atttgagcat 
atcgggttca 
agatggtaac 
attgtttcca 
ggacatggtc 
gttcagtgat 
tttcaagctg 
ccagggcatc 
ctatggcatc 
ttacatccag 
caccaaggtt 
ccggaatcca 
gccacctggc 
tgacactcac 
ccgtgctcga 
tggtgctcca 
ggagcacagc 
cgttactcag 
gtgtgagaac 
caagaacttc 
gtacaatgct 
ggcggcaagg 
agcgttcatc 
aatgcaagct 
ttttaatgct 
aaatttgttt 
gctagaaata 
tcatggccta 
ctactcagaa 
tgtcatcaga 
atcaaattca 
agatcaattt 
ccgggggatc 
cagtgaaaaa 
ataagctgca 
gaggtgtggg 
atttcgagct 
acaattccac 
gtgagctaac 
tcgtgccagc 
cgctcttccg 
gtatcagctc 
aagaacatgt 
gcgtttttcc 
aggtggcgaa 
gtgcgctctc 
ggaagcgtgg 
cgctccaagc 



atcaacggga 
ggcgtgtacg 
ggagacgcca 
ctctagccta 
gacaggttta 
tctgataggc 
ctgagcctag 
ggagacccac 
gacagccggg 
aaagctgatg 
acagtagggc 
cattttgacc 
ggctactttg 
attggaaaga 
gctgacacag 
tgggatctcg 
tcttttatcc 
tgggacttct 
cgggggattc 
gttaatgcaa 
aaaaaccttt 

cgggatcttt 
gtcatgacat 
tggcctcaca 
gttaattact 
attgaggcca 
cgccatcgcc 
gtggccaact 
aattactacc 
atccaatatt 
gtgcgggcat 
attgccggcc 
actgaggtcc 
gagaagccta 
gagaaggcaa 
cgtgtaaccc 
agtggcttca 
atttccccag 
tgacggatga 
tgattttatt 
ttatattaaa 
atttttattt 
agataacttg 
tttttttcac 
gtaattgctt 
cactagttct 
aatgctttat 
ataaacaagt 
aggtttttta 
tggcgtaatc 
acaacatacg 
tcacattaat 
tgcattaatg 
cttcctcgct 
actcaaaggc 
gagcaaaagg 
ataggctccg 
acccgacagg 
ctgttccgac 
cgctttctca 
tgggctgtgt 



ctttccaaaa 
gtgggaggtc 
tccacgctgt 
gctctgaagt 
aggagaccaa 
actgactctc 
gagatctctc 
gagccgaggc 
atcccgccag 
tcctgaccac 
cccgtgggcc 
gagagagaat 
aggtcacaca 
agactcccat 
ttcgggaccc 
ttggaaataa 
acagccaaaa 
ggagcctacg 
cagatggaca 
atggggaggc 
ctgttgaaga 
ttaacgccat 
ttaatcaggc 
aggactaccc 
ttgctgaggt 
gtcctgacaa 
tgggacccaa 
accagcgtga 
ccaacagctt 
ctggagaagt 
tctatgtgaa 
acctgaagga 
accctgacta 
agaatgcgat 
atctgtgagg 
gctcatcact 
aaatagagaa 
gggaaaatga 
ttggattatt 
tgacaaaatt 
atatggctat 
ttctaaggtt 
agcaccgtca 
tggagttaca 
acatttttac 
agagcggccg 
ttgtgaaatt 
taacaacaat 
aagccacagc 
atggtcatag 
agccggaagc 
tgcgttgcgc 
aatcggccaa 
cactgactcg 
ggtaatacgg 
ccagcaaaag 
cccccctgac 
actataaaga 
cctgccgctt 
atgctcacgc 
gcacgaaccc 



tgtcgtaaca 
tatataagca 
tttgacctcc 
tggtggtgag 
tagaaactgg 
tctgcctatt 
gaggtcgacg 
ctcctgcagt 
cgaccagatg 
tggagctggt 
ccttcttgtt 
tcctgagaga 
tgacattacc 
cgcagttcgg 
tcgtgggttt 
cacccccatt 
gagaaatcct 
tcctgagtct 
tcgccacatg 
agtttattgc 
tgcggcgaga 
tgccacagga 
agaaactttt 
tctcatccca 
tgaacagata 
aatgcttcag 
ttatcttcat 
tggcccgatg 
tggtgctccg 
gcggagattc 
cgtgctgaat 
tgcacaaatt 
cgggagccac 
tcacaccttt 
ccggggccct 
ggatgaagat 
tcccactttc 
aggttaggat 
catttaaaat 
tgttgaaatt 
aaatatataa 
ctcataggaa 
tggcttaatg 
ttaatgttaa 
aataaataat 
ccaccgcggt 
tgtgatgcta 
tgcattcatt 
tccagctttt 
ctgtttcctg 
ataaagtgta 
tcactgcccg 
cgcgcgggga 
ctgcgctcgg 
ttatccacag 
gccaggaacc 
gagcatcaca 
taccaggcgt 
accggatacc 
tgtaggtatc 
cccgttcagc 



actccgcccc 
gagctcgttt 
atagaagaca 
gccctgggca 
gcatgtggag 
ggtctatttt 
gtatcgataa 
gttctgcaca 
cagcactgga 
aacccagtag 
caggatgtgg 
gttgtgcatg 
aaatactcca 
ttctccactg 
gcagtgaaat 
ttcttcatca 
cagacacatc 
ctgcatcagg 
aatggatatg 
aaattccatt 
ctttcccagg 
aagtacccct 
ccatttaatc 
gttggtaaac 
gccttcgacc 
ggccgccttt 
atacctgtga 
tgcatgcagg 
gaacaacagc 
aacactgcca 
gaggaacaga 
ttcatccaga 
atccaggctc 
gtgcagtccg 
gcacctgtgc 
tctcctgtgc 
tatagcagat 
ttaacagtca 
gattagaagg 
atgtatgttt 
aaagaaaaga 
aagtacattt 
tttattcctg 
ttcagcactg 
ctgtacggaa 
ggagctccac 
ttgctttatt 
ttatgtttca 
gttcccttta 
tgtgaaattg 
aagcctgggg 
ctttccagtc 
gaggcggttt 
tcgttcggct 
aatcagggga 
gtaaaaaggc 
aaaatcgacg 
ttccccctgg 
tgtccgcctt 
tcagttcggt 
ccgaccgctg 



1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2 94 0 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3600 
3660 
3720 
3780 
3840 
3900 
3960 
4020 
4080 
4140 
4200 
4260 
4320 
4380 
4440 
4500 
4560 
4620 
4680 
4740 
4800 
4860 
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cgccttatcc 
ggcagcagcc 
cttgaagtgg 
gctgaagcca 
cgctggtagc 
tcaagaagat 
ttaagggatt 
aaaatgaagt 
atgcttaatc 
ctgactcccc 
tgcaatgata 
agccggaagg 
taattgttgc 
tgccattgct 
cggttcccaa 
ctccttcggt 
tatggcagca 
tggtgagtac 
cccggcgtca 
tggaaaacgt 
gatgtaaccc 
tgggtgagca 
atgttgaata 
tctcatgagc 
cacatttccc 



ggtaactatc 
actggtaaca 
tggcctaact 
gttaccttcg 
ggtggttttt 
cctttgatct 
ttggtcatga 
tttaaatcaa 
agtgaggcac 
gtcgtgtaga 
ccgcgagacc 
gccgagcgca 
cgggaagcta 
acaggcatcg 
cgatcaaggc 
cctccgatcg 
ctgcataatt 
tcaaccaagt 
atacgggata 
tcttcggggc 
actcgtgcac 
aaaacaggaa 
ctcatactct 
ggatacatat 
cgaaaagtgc 



gtcttgagtc 
ggattagcag 
acggctacac 
gaaaaagagt 
ttgtttgcaa 
tttctacggg 
gattatcaaa 
tctaaagtat 
ctatctcagc 
taactacgat 
cacgctcacc 
gaagtggtcc 
gagtaagtag 
tggtgtcacg 
gagttacatg 
ttgtcagaag 
ctcttactgt 
cattctgaga 
ataccgcgcc 
gaaaactctc 
ccaactgatc 
ggcaaaatgc 
tcctttttca 
ttgaatgtat 
cacctg 



caacccggta 
agcgaggtat 
tagaaggaca 
tggtagctct 
gcagcagatt 
gtctgacgct 
aaggatcttc 
atatgagtaa 
gatctgtcta 
acgggagggc 
ggctccagat 
tgcaacttta 
ttcgccagtt 
ctcgtcgttt 
atcccccatg 
taagttggcc 
catgccatcc 
atagtgtatg 
acatagcaga 
aaggatctta 
ttcagcatct 
cgcaaaaaag 
atattattga 
ttagaaaaat 



agacacgact 
gtaggcggtg 
gtatttggta 
tgatccggca 
acgcgcagaa 
cagtggaacg 
acctagatcc 
acttggtctg 
tttcgttcat 
ttaccatctg 
ttatcagcaa 
tccgcctcca 
aatagtttgc 
ggtatggctt 
ttgtgcaaaa 
gcagtgttat 
gtaagatgct 
cggcgaccga 
actttaaaag 
ccgctgttga 
tttactttca 
ggaataaggg 
agcatttatc 
aaacaaatag 



tatcgccact 
ctacagagtt 
tctgcgctct 
aacaaaccac 
aaaaaggatc 
aaaactcacg 
ttttaaatta 
acagttacca 
ccatagttgc 
gccccagtgc 
taaaccagcc 
tccagtctat 
gcaacgttgt 
cattcagctc 
aagcggttag 
cactcatggt 
tttctgtgac 
gttgctcttg 
tgctcatcat 
gatccagttc 
ccagcgtttc 
cgacacggaa 
agggttattg 
gggttccgcg 



4920 
4980 
5040 
5100 
5160 
5220 
5280 
5340 
5400 
5460 
5520 
5580 
5640 
5700 
5760 
5820 
5880 
5940 
6000 
6060 
6120 
6180 
6240 
6300 
6326 



<210> 8 

<211> 6331 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : pBAT-PCR- CAT 
plasmid expression vector 



<400> 8 

aatattttgt 

gccgaaatcg 

gttccagttt 

aaaaccgtct 

gggtcgaggt 

tgacggggaa 

gctagggcgc 

aatgcgccgc 

gg9 c 9 atc 99 
aggcgattaa 
agtgaattgt 
attgcatacg 
accgccatgt 
agttcatagc 
ctgaccgccc 
gccaataggg 
ggcagtacat 
atggcccgcc 
catctacgta 
gcgtggatag 
gagtttgttt 
attgacgcaa 
agtgaaccgt 
ccgggaccga 



taaaattcgc 
gcaaaatccc 
ggaacaagag 
atcagggcga 
gccgtaaagc 
agccggcgaa 
tggcaagtgt 
tacagggcgc 
tgcgggcctc 
gttgggtaac 
aatacgactc 
ttgtatccat 
tgacattgat 
ccatatatgg 
aacgaccccc 
actttccatt 
caagtgtatc 
tggcattatg 
ttagtcatcg 
cggtttgact 
tggcaccaaa 
atgggcggta 
cagatcgcct 
tccagcctga 



gttaaatttt 
ttataaatca 
tccactatta 
tggcccacta 
actaaatcgg 
cgtggcgaga 
agcggtcacg 
gtcgcgccat 
ttcgctatta 
gccagggttt 
actatagggc 
atcataatat 
tattgactag 
agttccgcgt 
gcccattgac 
gacgtcaatg 
atatgccaag 
cccagtacat 
ctattaccat 
cacggggatt 
atcaacggga 
ggcgtgtacg 
ggagacgcca 
ctctagccta 



tgttaaatca 
aaagaataga 
aagaacgtgg 
cgtgaaccat 
aaccctaaag 
aaggaaggga 
ctgcgcgtaa 
tcgccattca 
cgccagctgg 
tcccagtcac 
gaattgggta 
gtacatttat 
ttattaatag 
tacataactt 
gtcaataatg 
ggtggagtat 
tacgccccct 
gaccttatgg 
ggtgatgcgg 
tccaagtctc 
ctttccaaaa 
gtgggaggtc 
tccacgctgt 
gctctgaagt 



gctcattttt 
ccgagatagg 
actccaacgt 
caccctaatc 
ggagcccccg 
agaaagcgaa 
ccaccacacc 
ggctgcgcaa 
cgaaaggggg 
gacgttgtaa 
ctggccacag 
attggctcat 
taatcaatta 
acggtaaatg 
acgtatgttc 
ttacggtaaa 
attgacgtca 
gactttccta 
ttttggcagt 
caccccattg 
tgtcgtaaca 
tatataagca 
tttgacctcc 
tggtggtgag 



taaccaatag 
gttgagtgtt 
caaagggcga 
aagttttttg 
atttagagct 
aggagcgggc 
cgccgcgctt 
ctgttgggaa 
atgtgctgca 
aacgacggcc 
agcttggccc 
gtccaacatt 
cggggtcatt 
gcccgcctgg 
ccatagtaac 
ctgcccactt 
atgacggtaa 
cttggcagta 
acatcaatgg 
acgtcaatgg 
actccgcccc 
gagctcgttt 
atagaagaca 
gccctgggca 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 
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ggttggtatc 
acagagaaga 
cccaccctta 
cccgccagcg 
ctgaccactg 
cgtgggcccc 
gagagaattc 
gtcacacatg 
actcccatcg 
cgggaccctc 
ggaaataaca 
agccaaaaga 
agcctacgtc 
gatggacatc 
ggggaggcag 
gttgaagatg 
aacgccattg 
aatcaggcag 
gactaccctc 
gctgaggttg 
cctgacaaaa 
ggacccaatt 
cagcgtgatg 
aacagctttg 
ggagaagtgc 
tatgtgaacg 
ctgaaggatg 
cctgactacg 
aatgcgattc 
ctgtgaggcc 
tcatcactgg 
atagagaatc 
gaaaatgaag 
ggattattca 
acaaaatttg 
atggctataa 
ctaaggttct 
caccgtcatg 
gagttacatt 
atttttacaa 
tagtgtcacc 
tcgaattcct 
tccacaacta 
ttatttgtaa 
tttcaggttc 
ctttagtgag 
aattgttatc 

tggggtgcct 

cagtcgggaa 
ggtttgcgta 
cggctgcggc 
ggggataacg 
aaggccgcgt 
cgacgctcaa 
cctggaagct 
gcctttctcc 
tcggtgtagg 
cgctgcgcct 
ccactggcag 
gagttcttga 
gctctgctga 



aaggttacaa 
ctcttgggtt 
ggctgctggt 
accagatgca 
gagctggtaa 
ttcttgttca 
ctgagagagt 
acattaccaa 
cagttcggtt 
gtgggtttgc 
cccccatttt 
gaaatcctca 
ctgagtctct 
gccacatgaa 
tttattgcaa 
cggcgagact 
ccacaggaaa 
aaacttttcc 
tcatcccagt 
aacagatagc 
tgcttcaggg 
atcttcatat 
gcccgatgtg 
gtgctccgga 
ggagattcaa 
tgctgaatga 
cacaaatttt 
ggagccacat 
acacctttgt 
ggggccctgc 
atgaagattc 
ccactttcta 
gttaggattt 
tttaaaatga 
ttgaaattat 
atatataaaa 
cataggaaaa 
gcttaatgtt 
aatgttaatt 
taaataatct 
taaatcgtat 
gcagcccggg 
gaatgcagtg 
ccattataag 
agggggaggt 
ggttaatttc 
cgctcacaat 
aatgagtgag 
acctgtcgtg 
ttgggcgctc 
gagcggtatc 
caggaaagaa 
tgctggcgtt 
gtcagaggtg 
ccctcgtgcg 
cttcgggaag 
tcgttcgctc 
tatccggtaa 
cagccactgg 
agtggtggcc 
agccagttac 



gacaggttta 
tctgataggc 
ctgagcctag 
gcactggaag 
cccagtagga 
ggatgtggtt 
tgtgcatgct 
atactccaag 
ctccactgtt 
agtgaaattt 
cttcatcagg 
gacacatctg 
gcatcaggtt 
tggatatgga 
attccattat 
ttcccaggaa 
gtacccctcc 
atttaatcca 
tggtaaactg 
cttcgaccca 
ccgccttttt 
acctgtgaac 
catgcaggac 
acaacagcct 
cactgccaat 
ggaacagagg 
catccagaag 
ccaggctctt 
gcagtccgga 
acctgtgcag 
tcctgtgcta 
tagcagattg 
aacagtcatt 
ttagaaggca 
gtatgtttac 
agaaaagata 
gtacatttaa 
tattcctgat 
cagcactgat 
gtacgtaaga 
gtgagatctc 
ggatccacta 
aaaaaaatgc 
ctgcaataaa 
gtgggaggtt 
gagcttggcg 
tccacacaac 
ctaactcaca 
ccagctgcat 
ttccgcttcc 
agctcactca 
catgtgagca 
tttccatagg 
gcgaaacccg 
ctctcctgtt 
cgtggcgctt 
caagctgggc 
ctatcgtctt 
taacaggatt 
taactacggc 
cttcggaaaa 



aggagaccaa 
actgactctc 
gagatctcca 
gagcagcggg 
gacaaactta 
ttcactgatg 
aaaggagcag 
gcaaaggtat 
gctggagaat 
tacacagaag 
gatcccatat 
aaggatccgg 
tctttcttgt 
tcacatactt 
aagactgacc 
gatcctgact 
tggacttttt 
ttcgatctca 
gtcttaaacc 
agcaacatgc 
gcctatcctg 
tgtccctacc 
aatcagggtg 
tctgccctgg 
gatgataacg 
aaacgtctgt 
aaagcggtca 
ctggacaagt 
tctcacttgg 
cgaagcttag 
gatgtgcaaa 
tgtaacaatt 
taaaaaaaaa 
agtttctagc 
atatcacctc 
aagatgatct 
tacagcagtg 
aataattgat 
ttcacaacag 
acagaaaaaa 
tcgaggtcga 
gttctagagc 
tttatttgtg 
caagttaaca 
ttttaaagcc 
taatcatggt 
atacgagccg 
ttaattgcgt 
taatgaatcg 
tcgctcactg 
aaggcggtaa 
aaaggccagc 
ctccgccccc 
acaggactat 
ccgaccctgc 
tctcaatgct 
tgtgtgcacg 
gagtccaacc 
agcagagcga 
tacactagaa 
agagttggta 



tagaaactgg 
tctgcctatt 
ccatggctga 
ccgcgcagaa 
atgttattac 
aaatggctca 
gggcctttgg 
ttgagcatat 
cgggttcagc 
atggtaactg 
tgtttccatc 
acatggtctg 
tcagtgatcg 
tcaagctggt 
agggcatcaa 
atggcatccg 
acatccaggt 
ccaaggtttg 
ggaatccagt 
cacctggcat 
acactcaccg 
gtgctcgagt 
gtgctccaaa 
agcacagcat 
ttactcaggt 
gtgagaacat 
agaacttcac 
acaatgctga 
cggcaaggga 
cgttcatccg 
tgcaagctag 
ttaatgctat 
atttgttttg 
tagaaatatg 
atggcctatt 
actcagaaat 
tcatcagaag 
caaattcatt 
atcaatttgt 
aaggaattcc 
cggtatcgat 
ggccgccacc 
aaatttgtga 
acaattgcat 
acagctccag 
catagctgtt 
gaagcataaa 
tgcgctcact 
gccaacgcgc 
actcgctgcg 
tacggttatc 
aaaaggccag 
ctgacgagca 
aaagatacca 
cgcttaccgg 
cacgctgtag 
aaccccccgt 
cggtaagaca 
ggtatgtagg 
ggacagtatt 
gctcttgatc 



gcatgtggag 
ggtctatttt 
cagccgggat 
agctgatgtc 
agtagggccc 
ttttgaccga 
ctactttgag 
tggaaagaag 
tgacacagtt 
ggatctcgtt 
ttttatccac 
ggacttctgg 
ggggattcca 
taatgcaaat 
aaacctttct 
ggatcttttt 
catgacattt 
gcctcacaag 
taattacttt 
tgaggccagt 
ccatcgcctg 
ggccaactac 
ttactacccc 
ccaatattct 
gcgggcattc 
tgccggccac 
tgaggtccac 
gaagcctaag 
gaaggcaaat 
tgtaacccgc 
tggcttcaaa 
ttccccaggg 
acggatgatt 
attttatttg 
atattaaaat 
ttttattttt 
ataacttgag 
tttttcactg 
aattgcttac 
gtgtattcta 
aagcttgata 
gcggtggagc 
tgctattgct 
tcattttatg 
cttttgttcc 
tcctgtgtga 
gtgtaaagcc 
gcccgctttc 
ggggagaggc 
ctcggtcgtt 
cacagaatca 
gaaccgtaaa 
tcacaaaaat 
ggcgtttccc 
atacctgtcc 
gtatctcagt 
tcagcccgac 
cgacttatcg 
cggtgctaca 
tggtatctgc 
cggcaaacaa 



1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3600 
3660 
3720 
3780 
3840 
3900 
3960 
4020 
4080 
414 0 
4200 
4260 
4320 
4380 
4440 
4500 
4560 
4620 
4680 
4740 
4800 
4860 
4920 
4980 
5040 
5100 
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accaccgctg 
ggatctcaag 
tcacgttaag 
aattaaaaat 
taccaatgct 
gttgcctgac 
agtgctgcaa 
cagccagccg 
tctattaatt 
gttgttgcca 
agctccggtt 
gttagctcct 
atggttatgg 
gtgactggtg 
tcttgcccgg 
atcattggaa 
agttcgatgt 
gtttctgggt 
cggaaatgtt 
tattgtctca 
ccgcgcacat 



gtagcggtgg 
aagatccttt 
ggattttggt 
gaagttttaa 
taatcagtga 
tccccgtcgt 
tgataccgcg 
gaagggccga 
gttgccggga 
ttgctacagg 
cccaacgatc 
tcggtcctcc 
cagcactgca 
agtactcaac 
cgtcaatacg 
aacgttcttc 
aacccactcg 
gagcaaaaac 
gaatactcat 
tgagcggata 
ttccccgaaa 



tttttttgtt 
gatcttttct 
catgagatta 
atcaatctaa 
ggcacctatc 
gtagataact 
agacccacgc 
gcgcagaagt 
agctagagta 
catcgtggtg 
aaggcgagtt 
gatcgttgtc 
taattctctt 
caagtcattc 
ggataatacc 
ggggcgaaaa 
tgcacccaac 
aggaaggcaa 
actcttcctt 
catatttgaa 
agtgccacct 



tgcaagcagc 
acggggtctg 
tcaaaaagga 
agtatatatg 
tcagcgatct 
acgatacggg 
tcaccggctc 
ggtcctgcaa 
agtagttcgc 
tcacgctcgt 
acatgatccc 
agaagtaagt 
actgtcatgc 
tgagaatagt 
gcgccacata 
ctctcaagga 
tgatcttcag 
aatgccgcaa 
tttcaatatt 
tgtatttaga 

g 



agattacgcg 
acgctcagtg 
tcttcaccta 
agtaaacttg 
gtctatttcg 
agggcttacc 
cagatttatc 
ctttatccgc 
cagttaatag 
cgtttggtat 
ccatgttgtg 
tggccgcagt 
catccgtaag 
gtatgcggcg 
gcagaacttt 
tcttaccgct 
catcttttac 
aaaagggaat 
attgaagcat 
aaaataaaca 



cagaaaaaaa 
gaacgaaaac 
gatcctttta 
gtctgacagt 
ttcatccata 
atctggcccc 
agcaataaac 
ctccatccag 
tttgcgcaac 
ggcttcattc 
caaaaaagcg 
gttatcactc 
atgcttttct 
accgagttgc 
aaaagtgctc 
gttgagatcc 
tttcaccagc 
aagggcgaca 
ttatcagggt 
aataggggtt 



5160 
5220 
5280 
5340 
5400 
5460 
5520 
5580 
5640 
5700 
5760 
5820 
5880 
5940 
6000 
6060 
6120 
6180 
6240 
6300 
6331 



<210> 9 

<211> 21 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence : primer specific 
for 5'UTR of pBAT/pMBl plasmid vector 

<400> 9 

ggagacgcca tccacgctgt t 21 



<210> 10 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : 3 ' oligo 
specific for human MnSOD gene 

<400> 10 

gcgcgttgat gtgaggttcc 2 0 



<210> 11 

<211> 22 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : catalase 
specific primer 

<400> 11 

cgataccgtc gacctcgaga ga 22 



14 



